Purpose To review two cases of primary orbital melanoma presenting like orbital vascular anomalies. Methods Retrospective review of clinical presentation, treatment, radiology and pathology for two patients under the care of the Orbital Clinic at Moorfields Eye Hospital. Results Both lesions presented with the appearance and behaviour of vascular anomalies. In one case, a spindle cell melanoma appeared to be a low flow vascular anomaly with a loculated secondary haemorrhage and, in the other case, a melanoma of soft parts was considered to be an arteriovenous malformation and responded partially to embolisation. Conclusion Primary malignant melanoma may present as a secondary vascular lesion of the orbit and this very rare tumour should be considered in the differential diagnosis of any vascular anomaly.
Introduction
Primary orbital melanoma is extremely rare, but has been reported to arise in association with naevus of Ota, blue cellular naevus and oculodermal melancytosis. Although no characteristic presentation has been described, most patients present with proptosis and the diagnosis is established on biopsy. We describe two cases of orbital melanoma (of which one was a melanoma of soft parts) presenting with the appearance and natural history of orbital vascular anomaliesa presentation that, as far as we are aware, has not been previously reported.
Materials and methods
Patients with primary orbital melanoma were identified from the orbital database at Moorfields Eye Hospital and a retrospective case-note review of clinical, radiological and pathological details was performed.
Results

Case 1
A 49-year-old white woman was referred with a one month history of a pink subconjunctival mass lying in the inferotemporal conjunctiva of the left orbit (Figure 1a ), this mass having large surface feeder vessels with a flow of 15 m/s (colour-coded Doppler ultrasonography). Ipsilateral melanosis of the infero-nasal sclera had been present since birth and fundus examination and B-mode ultrasonography of the globe was normal. A diagnosis of lowflow orbital vascular anomaly was made, this being supported by contrast enhanced axial CT (Figure 1b) . Ten months later the patient developed a red eye and diplopia, due to acute haemorrhage from the lesion and, as symptoms failed to resolve, the mass was explored and found to be lying on, but not arising from, the infero-temporal sclera of the left globe (Figure 1c) . The tumour was found to be widely infiltrating orbital fat, the inferior oblique muscle and the inferior and lateral recti and composed a cellular partlypigmented mass with islands of polygonal and spindle cells, which were clearly pigmented, of melanocytic origin and displaying mild nuclear polymorphism with scanty mitoses. There was histological evidence of infiltration of skeletal muscle and fibrofatty tissue but no vascular invasion. Systemic evaluation failed to show systemic disease and the patient underwent further debulking of the tumour prior to receiving orbital radiotherapy. Two years later, she has global restriction of eye movements, but with no clinical evidence of growth of the residual mass.
Case 2
After presenting with an increasing, painless left lower lid mass, a 30-year-old white male was referred to the Orbital Clinic and found to have a Snellen acuity of 6/6 with normal intraocular examination. There was a large infero-temporal purple mass with overlying dilated tortuous blood vessels (Figure 2a Ultrasonography, radiology and clinical examination being compatible with orbital arteriovenous malformation (AVM), the patient underwent angiography with superselective catheterisation of the infraorbital artery and embolisation of several feeder arteries to the posterior and inferior aspects of the lesion (Figure 2b ). When the swelling increased again after 6 months, the mass-appearing to originate from fascia between the inferior rectus and inferior oblique Eye muscles-was resected intact (Figure 2c ). Histopathology showed a well-circumscribed tumour, almost entirely surrounded by a fibrous pseudocapsule, with cells that were separated into small groups with many large vascular spaces. The tumour cells were of medium-size, displayed nuclear pleomorphism and prominent nucleoli with few mitoses, and had either vacuolated (clear cell) or granular cytoplasm, the granules not staining with periodic acid Schiff (PAS). There were no crystalline inclusions (characteristic of alveolar soft part sarcoma) and immunohistochemistry was negative for epithelial markers and factor VIII, weakly positive for S-100, and strongly positive for HMB45 (Figure 2d )-this pattern being in keeping with melanoma of soft parts (otherwise known as clear cell sarcoma).
The patient remained well for the 4 years before developing a recurrent left lower lid mass, associated with visual deterioration to 6/36. A firm vascular lesion, infiltrating orbital fat, was resected from the orbital rim and the histology found to be identical to that of the previous tumour. The patient underwent orbital radiotherapy, with local recurrence a year later, for which he is receiving systemic chemotherapy. 
Eye
Discussion
Due to their rarity, orbital melanomas have been described as pathological curios and constitute less than 1% of orbital neoplasms. 1 Histologically these tumours resemble uveal melanomas 2 and, in the largest series reported, 90% were associated with blue naevus and 48% had pre-existing melanosis. 3 Jacobiec   4 proposed that persistence of 'atavistic dermal melanocytes' from the embryological neural crest migration give rise to melanomas in the orbit, an area which is normally free from melanocytes. 'Melanoma of soft parts' (MMSP) is also known as clear cell sarcoma, due to its usual association with tenosynovial structures and the typical histological appearance of variable-sized nests of uniform plump spindle cells-with clear cytoplasm separated by fibrous septa. 5 There is no racial predilection, they tend to occur in young people, and there is a female preponderance. [6] [7] [8] Immunophenotypical and ultrastructural studies have shown that this tumour is derived from neuroectoderm and shows positive reactivity with melanoma specific antigens, HMB45 and S-100. Ninety-five percent of MMSPs present in the upper and lower extremities, with only 1.9% occurring in the head and neck region; the MMSP in Case 2 arose from the capsulopalpebral fascia of the inferior rectus and inferior oblique, a feature which has never been previously reported. One review of reports found that two-thirds of patients had disease recurrence within 49 months post diagnosis, with a 50% mortality over this period 7 -although local recurrence, satellite lesions or nodal metastasis were not uniformly fatal. 8 Survival has been correlated to tumour size, tumour necrosis and ploidy status 9 and neither chemotherapy nor radiotherapy has been shown to increase survival. 6 The natural history of orbital melanoma is not known and there is no agreed consensus for optimal management (Table 1) . Most patients present with increasing proptosis and our two cases are unique in masquerading as vascular anomalies. Radiological diagnosis of melanoma is generally straightforward when the lesion is intraocular, as CT, MRI and ultrasonography are characteristic. An orbital mass involving the eye, which can occur in a variety of inflammatory or malignant conditions, usually proves to have arisen within the eye and extended outwards; when associated with a phthisical globe, choroidal melanoma should be assumed until proven otherwise.
Conclusions
The diagnosis of primary orbital melanoma cannot be made on imaging and, in both cases described here, the presenting anterior orbital mass was suggestive of a vascular lesion. Given the rarity of primary orbital melanoma, in comparison with vascular lesions, we would recommend that biopsy should continue to be reserved for atypical lesions.
